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Table 1. Chemical and physical characteristics of the soil of the experimental.
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Soil Texture Silt Clay Sand EC pH 0.C Total N P K
o) o % dS/m % mg/kg
&y
31 28.3 40.7 0.4113 7.46 8.5 0.095 8.95 238

Sandy Loam
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Table 2. Historical monthly in 2016 growing season climatic data of the experimental area.
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Table 3. Analysis of variance of irrigation regimes (I) and bio- fertilizers (F) and on seed yield, essential oil content,
some physiological traits and mineral elements uptake in cumin

oy el el Gl
SRS Y Y L Jotxa
&ol! b a  Total  Solution ol
Source of varition  “lx¥ &b gf RWC)  Chib  Chla  Chl  carbohydrate Proline
Replication H1SS 2 33.08™ 0.051™ 1.38™ 1.96" 1771.57™ 4107
Irrigation (I) Syl 2 1890.25"  3.55™ 16.65™ 34.79™ 1890.75" 105
Ea Lol slas 4 7.71 0.001 032 0.32 1768.21 2x10°8
Fertilizer (F) 395 3 4.00" 1.8 934" 15.68™ 1772.76" 106
I*F 08 skl 6 2.14" 0.15"  1.6™ 134" 1776.32" 107
Eb =0 sl 18 7.87 0.009  0.31 0.33 1770.91 108
CV% (1) &l yudd g o - 5.72 4.49 7.53 5.96 27.17 1.97
Table 3. Continued aolol.Y Jguo
3 ySkos
e it ST ISR TTOSE I bl o 3
4l «ls «l Grain Essential oil  Essential oil
Source of varition Syt gl N P K yield yield percentage
Replication LY 0.0002% 0.013** 0.013™ 785.5" 0.24"s 0.008™
Irrigation (I) 3 0.096**  (0.014™ 0.048™ 1938.6™ 4.83" 0.49"™
Ea Lol sl 0.0009  0.0003 0.0004 2143.8 1.65 0.01"
Fertilizer (F) SgS 0.038™ 0.014™ 0.038"™ 53135.8™ 45.70™ 0.22"
I*F 395 5 kel 0.0005™ 0.001"*  0.008™ 198.6™ 0.17" 0.003"
Eb <P sl 0.0009  0.0002  0.001 764.04 0.33 0.001
C.V% (1) O yoadd’ g i 2.23 6.17 1.84 6.83 6.44 1.79

Aoy 7w 8 S Jliol mhaw o jls e g o Sme pf o Say g RS
ns, not significant at the 0.05 probability level, * Significant at the 0.05 probability levels, ** Significant at the 0.01 probability
levels.
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Table 4. Mean comparison of irrigation regimes (I) xbio- fertilizers (F) interaction on proline
and Chl in cummin

[*FS oo J5 Jde ks a Judg,ls b Jdg k5
Proline Total Chl Chl a Chlb
LiF: 0.0039¢ 9.41¢° 6.79° 2.62b
LiF2 0.0041¢ 10.99¢d 8.34P 2.65%
LiFs 0.0043f 12.06%° 9.782 2.27¢
IiF4 0.0044f 12.932 9.922 3.00?
LF1 0.0054¢ 8.35f¢ 6.27¢ 2.08¢
IF2 0.0061¢ 8.301¢ 6.23¢ 2.07¢
I2F3 0.0059¢ 10.50¢ 6.37° 2.13%4
I2Fa 0.0066° 11.59b¢ 8.58b 3.022
I3F1 0.0055¢ 6.66" 5.494 1.17f
I3F2 0.0063¢ 8.24fe 6.88° 1.36°
I3F3 0.0065° 7.64¢h 6.37¢d 1.27¢
I3F4 0.0069% 9.22¢f 6.71° 2.52b
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t gy 955 gy =F1 (i Sead 5l s e e V8 loj 50 oolel) wal 1 = I3 d(puted Sl s

redgn b anS g i0 068 oS 5 =F4 aidey =F3 ¢Sy 1 =Fo

ol 2y o ool s 53 55510 fyg03] bl o lo sme BB 3959 pae alieds (g 5o 50 dlive g >
§ I1: unstressed, I12: mild stress, 13: severe stress; F1, F2, F3, F4: untreated plots, Nitroxin,
biophosphorus, nitroxin+ biophosphorus, respectively.
Means within a column followed by the same letter are not significantly different at the level of 1%.
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Fig 1. Mean comparison of irrigation regimes (I) x fertilizers (F) interaction on K in seed in cumin. I1:
unstressed, 12: mild stress, I3: severe stress; F1, F2, F3, F4: untreated plots, nitroxin, biophosphorus, nitroxin+

1o oy
K (%)

biophosphorus, respectively.

0.35 - a a
0.3
0.25
0.2
0.15
0.1
0.05

&lo phwd
P (%)

I1F1 I1F2 I1F3 I1F4 I2F1 I2F2 I2F3 12F4 13F1 13F2 I3F3 13F4

Treatments s bo3T s ylows

Fo ooy 30 okl (2 T g =TT s 0325 Al yhund 095 9 (5ylul w3y SiiSa T (eSilao Anlin Y S0
S i = I3 (i S et e shes Mo Gloj 50 (5okel) chndS i = 12 (a3 yutkd e Sl
595 S i =F4 ¢yl gy =F3 ¢ (panS'g i =F2 ¢ s § 095 (g3 =F1 (i S 1 e it lno 19+ oo 3 (5L

Fig 2. Mean comparison of irrigation regimes (I) x fertilizers (F) interaction on P in seed in cumin. I1:
unstressed, 12: mild stress, I13: severe stress; F1, F2, F3, F4: untreated plots, Nitroxin, biophosphorus, nitroxin+

biophosphorus, respectively.
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Table 5. Mean comparison of irrigation regimes (I) x fertilizers (F) interaction on some physiological traits and

quantity and quality in cumin.

S ails o ,Slos owilel s 4o owilwl o ,Slos P RS PR S ROV B U E
sl Grain yield Essential oil percentage Essential oil yield N RWC
Treatment} (kg/ha) (%) (kg/ha) (%) (%)

Ii - 1.99¢ - 1.38* 60.17%

I - 2.22b - 1.35P 51.42°

I - 2.39* - 1.21¢ 35.42¢

F1 299.03¢ 2.01¢ 5.99¢ 1.27¢ -

F2 403.73¢ 2.17¢ 8.73¢ 1.41° -

Fs3 441.83° 2.25° 9.92b 1.26¢ -

F4 474.222 2.392 11.30* 1.32° -

b oS 55 065 oS 5 =Fa ¢ yadon =F3 ¢Sy i =F ¢ a5 065 90 = Freagos 15 I3 waas 25 =D ¢ o1 25 o900 =

§

sl o0 S Jloil grlas 50 5Sils (yge3] bl 1 o ine BMST 559 pas Al ieds (g ,2 50 dilie By ) . idsy
§11: unstressed, I>: mild stress, I3: severe stress; Fi, F2, F3, Fa: untreated plots, Nitroxin, biophosphorus, nitroxin+

biophosphorus;

Means within a column followed by the same letter are not significantly different at the level of 1%.
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